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(57) Abstract 



A well casing junction (II) con- 
nects an upper string of casing to a 
pair of lower or branch strings thai di- 
verge fiDrn each other. The junction tool 
has an upper section (13) and a pair of 
bnuich sections (25, 27) that join the up- 
per section and each other. The junc- 
tion tool is collapsed for nmning into 
the well along with casing. To collapse, 
a force is applied to opposite sides to 
create identical, deep dqiresstons in the 
opposite sides of the junction tool. Once 
in position, internal pressuie foices the 
depiessions outward to assume an ex- 
panded position. A support member (35) 
locates at the junction and between die 
two branch sections. 




Best Available CopV 



FOK THE PURPOSES OF tNFORUATtON ONLY 



code. «, idcnHf, SUte.p«.y„theFCron*efh«p.ge.of p«„pWeU puWUhlng m,:^ ^y^^^ ^ per. 



AL 


ABiMii 


AM 


Anneiu 


AT 


Austria 


AU 


Aostnlii 


KZ 


Amtrnjai 


BA 


Bonis tad Her 


BB 




BE 


Bdctum 


BF 


BuririMFMo 


BG 


Bulswta 


BJ 


Benki 


BR 


Bnzil 


BY 


Bdarm 


CA 


Canatfi 


CF 


CcmnJAWon 


CO 


Con(0 


CH 


Swkxerbad 


a 


Cteirtvoim 


CM 




CN 


Chmi 


cv 


Cub* 


C2 


Czech Republic 


DB 


Gefmany 


DK 


Dcflmirlt 


EB 


Bnonii 



BS 

FI 

FR 

CA 

GB 

GB 

GH 

CN 

GR 

HU 

IE 

IL 

IS 

IT 

JP 

ICR 

KG 

KP 

KR 

KZ 

LC 

U 

LK 

LR 



Spain 
FlQlaad 
Ranoe 
Gabon 

United Khitdan 
Oeofjla 
Ghsna 
Gslm 

GlCCOB 

Kungaij 
fretaad 



Baly 

Kenya 

Kj^Urutan 

Demooitic nnple's 

Repobfieoncorca 

Repid>licorKm 

Kazaksttn 

Siint Lucia 

Liechtemtem 

Sri Lanka 

Liberia 



LS 
LT 
LU 
LV 
MC 
MD 
MC 
MK 

ML 

MN 

MR 

MW 

MX 

NB 

NL 

NO 

NZ 

PL 

PT 

RO 

RU 

SO 

SB 

5G 



Lesotho 
Uihumia 
Luxembourg 
Latvia 



RepafancofMoidowa 



The farmer YujosUv 
Republic of Haeedonia 



Manrfctala 



Mexico 
Niffer 

NettantaMh 



NewZealnd 



Ronania 

Rwiia Hedention 

SodiB 

Swedes 



SI 


Slovaiia 


SK 


Slovakia 


SN 


Seneial 


sz 


Swaiilnd 


TD 


Chad 


TC 


Tbfo 


TJ 


Tapoftan 


TM 


Tbfkmeniataa 


TR 


Ttotey 


TT 


Trinidad and Tobafo 


UA 


Ukiakte 


UG 


Ugtadft 


US 


Unked States of Aine 


uz 


Uibekinca 


VN 


VktNaoi 




Yogoslavia 


zw 


Zinbabwe 



wo 00/31375 ^ 1 - 

LATERAL BRANCH JUNCTION FOR WELL CASING 

Technical Field 

This invention relates in general to the construction of a lateral branch for a primary well and 
particularly to a junction member which scalingly comiects the main borehole casing and the branch 
S liner casing. 

Background Art 

In recent years, well constniction technology has yielded substantial increases in welt 
productivity with the spread of horirontal drilling for the bottom end section of the well. Unfortunately 
horizontal drilled wells provide limited zonal isototion and do not always peimit good completion 
ao practices regarding the independent production of diffetem prtxiuction zones. Research efforts are now 
concentnting on the possibUiiy of drilling lateral branches either inclined or horizontal 6om a primary 
weU to enhance fimfaer reservoir productivity. Also lateral branches open the potential of tapping 
several smaller size reservoirs spread around from one single well without the need to sidetrack and 
redrill the weU when moving the production from one production zone to the next The challenge vrith 
15 multilateral completion is to install a junction apparatus having adequate internal and external pressure 
capabUi^ without relying only on the sirengdi of the local rock formations. 

Some prior art junction apparatus designs are based on a low angle side branch casing 
connected to a window on the main borehole casing. Some prior proposals require in situ milling of a 
window or a section in the main borehole casing. Milling steel casing downhole is a difficult task. 
20 Also, while there are numerous proposals for sealing the branch liner casing to the window, 
inqmvements are needed. One design deforms a complete junction assembly to offer a diameter equal 
or less than die diameter of the main borehole casmg and expanding it m situ to the full cylindrical 
shape. In that design, the junction assembly may be elastcaneric or memoiy metal. TTie junction 
assembly is expanded within an enlarged section of the well formed after a section of the casing is 
25 milled out. 

Due to the side window based connecting link between die main borehole casing and die 
branch outlet. aU these configarations offer poor intemal pressure capacity and even more limited 
collapse capabili^r when the junction is located in unconsolidated or weakly consolidated formations. 
The poor internal pressure cqiabiltty and resistance to collapsing exists even when they are fiilly 
30 cemented since cement does not work weU in traction. It is therefore highly desirable to have a 
junction awwratus ofiBaing good internal pressure and collapse capabUity 
the kKatioo of lateral junction independent fiom the strength of the cementing job and/or surrounding 
rock foimation. 

SummaixQOnxaitiflD 

35 ■"«j»^«'<» W»M>B in tiiisinventiOT has an upper section thM 

of casing. A pair of branch sections join each other at a junction with each other and with a lower end 
of the upper seeUon. Each branch connects to a lovrer string of casing. The apparatus is forced into a 
collapsed configuration prior to naming into die well \*hile m die well, the apparatus is expanded 
back to an expanded configuration. While in the collapsed ^tion. a lower portion of the upper 



CONFIRMAnON COPT 



10 



WOO<M3I37S - 2 - 

PCT/IB99/0I882 

sectioo is defoinied so that a pair of deep depressions or bights locales on the oiner tide, the 
depressions being )80 degrees apart from each other and facing in opposite directions. Also, diese 
depressions extend into an upper portion of the branch sections. 

In addition, a support member U joined to the upper secUon at the junction, the support 
5 member having a tail section that extends bet>veen die branch sections. The support member has am« 
that extend upward and join the upper section. The tail section comprises a pair of bmces 
interconnected by a web. IT* web defines an inner separation wall between the two bnmch sections 
and preferably has a portion of substantially constant thickness. 

While in the well, internal pressure is applied to force the depressions to disappear. Tht upper 
section will expand in diameter. The biucb sections move outward and assume a cylindrical 
configuration. 

Brief nesmptinn nf Drawingt 

Figure 1 is a side elevational view illustrating a junction apparatus in acconlance with this 
invention conneaed into a main string of casing and shown in a collapsed position. 
15 Figure 2 is a side elevational view similar to Figure I. but showing the junction apparanis 

expanded to a set position. 

Figure 3 is a sectional view of the junction apparatus of Figure 1. taken along the line 3-3 of 

Figure I. 

Figure 4 is a sectional view similar to Figure 3. but taken along the line 4^ of Figure 2 to 
2 0 show the apparanis expanded. 

Figure 5 is a sectional view of Ae junction apparatus of Figure 1, taken along the line 5-5 of 

Figure I. 

Figure 6 is a sectranal view simitar to Figure 5, but taken along the line M of Figure 2 to 
show the apparanis expanded. 

25 Figure 7 is a sectional view of the junction apparanis of Figure 1. taken along die line 7.7 of 

Figure I. 

Figure 8 is a sectional view similar to Figure 7, but taken along die line S-8 of Figure 2 to 
show the apparatus expanded. 

Figure 9 is a sectional view of the junction apparatus of Figure 1 . taken along the line 9-9 of 

30 Figure I. 

Figure 10 is a sectmal view similar to Figure 9, but uiken along the line 10-10 of Figure 2 to 
show the junction af^ianams expanded. 

Figure 1 1 is a sectional view of the junction ^>paratus of Figure I, taken alotig the line 1 1-1 1 
of Figure 1. 

35 Figure 12 is a view similar to Figure 1 U but taken along the line 12-12 of Figm^ 2 to show the 

junction apparatus expanded. 

Figure 13 is a sectional view of the junction apparatus of Figure 1, taken along die line 13-13 
of Figure 1. 

Figure 14 is a sectlomil view similar to Figure 13. but taken along the line 14-14 of Figure 2 to 
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show the Junction apparatus expanded. 

Figure !5 is a sectional view of Oie junction apparatus of Figure I, taken along the line 15-15 
of Figure 1. 

Figure 16 is a sectional view similar to Figure 15, but taken along the line 16-16 of Figure 2 to 
5 show the Junction apparatus expanded. 

Figure 17 is a sectional view of the junction apparatus of Figure 1. taken along the line 17-17 
of Figure 1. 

Figure 18 is a sectional perspective view of the junction similar to Figure 17. but taken along 
the line 18-18 of Figure 2 to show the junction apparatus expanded. 
10 Figure 19 is a sectional view of the Junction apparatus of Figure 1. taken along the line 19-19 

of Figure I. 

Figure 20 is a sectional view similar to Figure 19. taken along the line 20-20 of Figure 2 to 
show the junction apparatus expanded 

Figure 21 is a sectional view of another embodiment of the Junction apparatus of Figure 1, 
15 taken along the line 21-21 of Figure I. 

Figure 22 is a sectional view of the junction apparatus similar to Figure 4, but shown taken 
along the line 22-22 of Figure 2 to show the Junction apparatus expanded. 

Figure 23 is a perspective view of a support member for the Junction apparatus of Figure 2. 

Figure 24 is an enlarged, partially sectional view of the support member of Figure 23 installed 
20 in the junction apparatus of Figure 2 . 

Figure 25 is a side elevational view of an alternate embodiment of a Junction apparatus, 
shown in an ex|>anded position. 

Figure 26 is a sectional view of the junction tool of Figure 25, taken along ttie line 26-26. 

Figure 27 b a sectional view similar to Figure 26. but showing the JuncUon tool in a collapsed 

25 posinon. 

Figure 28 is a sectional view of the junction tool of Figure 25, taken along the line 28-28. 
Figure 29 is a view similar to Figure 28. but showing the junction tool in a collapsed position. 

Figure 30 is a sectional view of the junction tool of Figure 25. taken along the line of 30-30 of 
30 Figure 25. 

Figure 3 1 is a view similar to Figure 40, but showing the junction tool in a collapsed position. 

Figure 32 is a sectional view of the junction tool of figure 25, taken atong the line 32-32 of 
Figure 25. 

35 Best Mode for Carrying Out the Inventinn 

Referring to Ftgtire I and 2. the junction apparatus or member 1 1 is connected into a string of 
casing and towered imo an opeti hole wellbore until it reaches an enlarged section of the wellbore. 
Junction member 1 1 then is pressurized by fluid pressure from the surfiicc, causing it to move from the 
collapsed position in Figure 1 to the expanded set position of Figure 2. While in the expanded 
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position, junaion member 11 resembles an inverted Junction member 11 has an upper end 
section 13 that is cylindrical and connects into the string of casing that is being lowered into the 
wellbore. Upper end sectioni 3 is ihc same diameter as the casing. An upper enlarged section 15 joins 
upper end section 13. having an upper end welded to the lower end of upper end section 15. Upper 
enlarged section 15 is conical, diverging in a downward direction and resulting tn a greater diameter at 
its lower end at sectionlii^ ICIO than at its upper end. Upper enlarged section 15 has an axis I6that 
is inclined relative to main casing axis 1 7. 

A conical lower enlarged section 19 has an upper end welded to part of the lower end of upper 
enlarged section 15. In the embodiment shown, conical lower enlarged section 19 is much shoner in 
length than the lengdi of upper enlarged section IS. Conical lower enlarged seaion 19 converges in a 
dowDwvd direction, as can be seen by comparing Figures 12 and 16. Conical lower enlarged section 
19 comprises one-half of a cone with a diameter at its lower end that is substantially the same as the 
diameter of upper end section 13. 

A conical lower enlarged section 21 also joins the lower end of upper enlarged section 15. 
Conical lattrzl section 21 may be the same lengtt. as conical lower enlarged section 19. but is 
preferably of a lesser diameter. Both conical lower enlarged section 19 and 21 are joined together via a 
fonned section 10 which comains U-shaped portion 43. Referring to Figure 12. conical lateral section 
21 fonns the right half of junction member 1 1 at section line 12-12, with conical lower enlarged section 
19 forming the left half at that point. Conical lower enlarged section 19 and latent! section 21 are 
welded to each other along their inner edges 23. the inner edges being in a plane that contains axis 16 
of upper enlarged section 15. The shape of junction member 1 1 at section line 12-12 is somewhat in 
the sh^ of a peanut, with a mq^or dimension that is greater than a minor dimensioa 

Referring again to Figure 2. a lower main section 25 oTcyiindrical configuration is welded to 
the lower end of conical lower enlarged section 19. Uwer main section 25 joins the main casing 
branch (not shown) extending below and is coaxial with upper end sectitin 13 and main axis 17. A 
lower lateial section 27 of cylindrical configuration is welded to the lower end of conical lateral section 
21. Lower lateral section 27 will support a string of lateral or branch casing (not shown)! A drillabic 
phtg 29 is secured in tower UteraJ section 27. n« diameter of tower laterd section 27 is preferably 
slightly smaller than the diameter of tower main section 25. Lower lateral section 27 b loooed on a 
btenil branch axis 3 1 that is at an acute angle lelative to main casing axis 1 7. Upper enlarged section 
axis 16 bisects axes 17 and 31, with all three axes 16. 17 and 31 being in a single plane. 

Referring to Figures 2. 23 and 24. a support member 35 is welded to the exterior of junction 
member 1 1 at the inteisection of lower main section 25 and lower iateial section 27. TTiese two 
sections join each other at the tower eml of the conical tower enlarged section 19 and conical lateral 
section 21. The junction resembles « crotch area with the two legs being tower main bnmeh ponton 25 
and tower lateral branch portion 27. For clarity, support member 35 is not shown in Figure 1. 

Support member 35 is generally in the configuration of a "Y". having two aims 37 and a leg 
41. Each ann 37has an enlarged portion 39 on its outer end. The enlarged portions 39 are welded to 
the exterior of conical enlarged section 19 and conical lateral sectton 21 on opposite sides. Leg 41 
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curved qiper paitlaa bemea anus 37 itma i«nlDsc • U-shaped ponioa 43 fisned it the entch 
betnm eoDical krm ealatgedseaioa 19 aod conkal latend nctioB 21. 
Junctim oante 1 1 wm fim be fenned tod leitod in tha 
5 ll»oitwfflUalbpsedtoitepositk«iliowniDRgiwIfe 

11 b collapsed by « folding mnchine (iw dwwa) which be« ap^ 

Figure 3 hi die ■ymoetrical phm. caomg the tide walb to deflect mwui. cteatmg depRwona or 
bigh845,47I«0» apaitlhmeachoflw. Bighls45.47hic«Mlodep6nad<«i^ 
can be seen by eompariog Figure 3 to Figure 5. TTje shapes of Wghtt 45, 47 wffl alio change ia a 
dowm»anidi«c«joaaseanbd»eenbyeoiiipaiingrigiBe»5,7,9, U, 13, 13, 17and 19. 

to Ihe eon^ pedtto shown, tfw eoJaigedportiooi 39 of 
•plaaetfirtfaaohst«iilial%rpen»diHilBriDaplanote Support meabef 

35 lediices area* daring the a)n^>8mg process pievc^ 

poiti«i271iombeinglbldedcMesaivebr. At Ihe low end ofjuactionmeniber 11, lower main see(iBii 
25 win be c«scot^haped. whfle k«« latei.1 aeetion 27 ,en»^ 
nndefleaed. Aaotoofiewtaamofjuoctioaneniber llis<ylind^ 
collq»edandiio greater at tiypoiiitlhan the oaerdiameta- of iqiperendsect^ 

During operation, junction member U is installed m a string of easing 
section of the wdl that has been previously enlarged by reaming. Junctfoa member 11 wiU be nm 
while m the collapsed positioQ of Figure 1. TTiea. Ivdianlic pressure ia sapplied to the fluid ccntafaed 
Bdieinam caring andinjinctioninemberll. A ph« Owe ahowi) at the cement ahoe (not shown) at 
the lower end of the mam OBing enaljlea hiydnuilic pressure to be ap^ 
casing and Juncdoomember 11. This pressure cansesjnncti<m member 11 to ejqiand to fte set positiasj 
wi&bteidlqt 27 BoviDg outward. After naddngddspoiition, a vilve will be shifted at fte cemfm 
shoe 10 eoAlo cenim to bo pmiqied downwd, wWdi flowi t^^ 
aannbis sumwoding the main casing. 

When it i. deah«l to dtin the hm«al wellbore, the operator uses a deflector (not shovTO) to 
caasethednUbittoeaterfaaenlh^Z?. The drill bit drilb out phg 29 ami drills fte latere! wellbore. 
Utealcash* of amaUar diameter thanthcifflrin casing win bo nmttoon^ 
30 'wiIb<«andsqq)ottBdliyahaneBriiied^^ 
oowentiooal]^. 

Flaw 25-32 show malipiiatBemheiiflmemofjmjctInn tool 11. Eofaih^ to Figure 23. 
J<aiciicatool4yfaaa'ac^lhidrfea]iipperseetinSl. Upper aeeto 51, a» shown to Flgare 26. can be' 
emiaid««ltohtwt»»liahFeaoraldewallpottians31^51blactogfaoi)^ SidewaU 
35 |Krtow5U5lbareaeml<ylindricalawljotaeaehothartoiannaeylinder. TNwbmKfe 
55 join npper section 51 at a Juaaion and extend downward aiAown in 
•action 53, 55 late ambodimeiitia of tl«! same diaate. Each hnnch section 53. 55 imSacs relative 
loafcBgi«adh>>l«xb57oftmwae«llmi51atlte8aBeangte.BnBdi 
hro.an Itaer aidewaU portloo 53a to fcoes an amer aidowBll ponioi 35a of hianeh sedto 
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Similarbr. bnmch sccUon 53 has an outer half or sidewall portion 53b that face, in an opposite diieaion 
and away from outer sidewall portion 55b of branch section 55. 

Referring again to Figure 25. a conical section 59 is located at the upper end of upper section 
51. Conical section 59 joins a cylindrical end 61 that will secure to a lower end of a string of casing. 
TTic lower end of branch section 53 secures to a string of casing while junction tool 49 is being lowered 
into the well. Initially, branch section 55 will be closed off with a drillable shoe 63. Subsequently 
shoe 63 is drilled out for driUing a branch well and running a casing liner into engagement with branch 
section 5S. 

As shown in Figure 32. a juppon member 65 locates where branch sections 53. 55 join upper 
section 5 1 . Support member 65 is generally in the shape of a "V. having two upward extending aims 
67. Anns 67 are rigidlyjoined to the lower portion ofupper section 51. Referring to Figure 26. 
interior portions of aims 67 will protrude inward sli^ into the bore of upper section 51. 

Referring to Figures 26 and 28. junction tool 49 may be considered to have a major «Kis or 
symetricalaxis69. Major axis 69 bisects equally each ofthe branch sections 53. 55. A minor axis 71 
pensendicular to major axis 69. bisects equally each ofthe arms 67. As upper section 51 b cylmdrical 
along section line 26-26, the dimensions across upper section 51 at major axis 69 and minor axis 71 
will be the same. However, when measured at section line 28-28. the distance from outer side 53b to 
outer side S5b along major axis 69 is considerably greater than the distance (rem the outer surfece of 
each arm 67 measured along minor axis 71. 

Referring again to Figure 32. support member 65 also has a web 73 that joins each am 67 and 
extends downward. The upper border end 74 of web 73 is a straight line, with stress relief notches 76 
at each comer where upper end 74 joins an arm 67 with a radhis 75. While movfag between the 
collapsed and expanded positions, ams 67 will flex at the junction with web 73. thus the stress relief 
notches 76 with radius comets 75 reduce strain concentration. 

Web 73 extends sideways with ribs 79.downwa»d from anns 67. Ribs 79 are comiected to 
each other by web 73. resulting in what may be considered as a tail. By comparing Figures 28 and 30. 
hcanbeseenthatatupperend74near section line 28-28. web 73 will form the separating wall 
between branch sections 53. 55. He inside wall portion, 53a. 55a along section line 28-28 coincide 
with web 73. As one proceeds downward, however, web 73 becomes a discrete member spaced 
equidistant between branch sections 53. 55. as shown in Figure 30 with ribs 79 stiddng out. When 
junction tool 49 is under operating pressure, the upper section of web 73. where it is the separating wall 
between branch sections 53. 55. will be highly loaded while being limited in its thickness by the 
required drift of the branches sections 53, 55 and might undergo plastic defomiation. To spread the 
toad overa large area, instead of concentrating the highest strain <m a single line, a coM^ 
section 80 is fom,ed in web 73. As shown in Figures 28. constant thickness section 80 is a flat section 
located within Ac center of web 73 between ribs 79. Constant d,ickne„ section 80 is rectangular «kI 
extends downward from upper border end 74 for a selected distance. 

To move junction apparatus 49 to die. collapsed position, shown in Figures 27. 29 and 31 
defomung round tools (not shown) are applied on each side portion 51a. 51b along major axis 69. 
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These deforming took press inward toward each other, each fonnuig a single large depression or bight 
81. At section line 26-26. the inner ends of bights 81 are nearly touching each other. Bights 81 face 
outward in opposite direaions from each other. When bights 81 are created, not only wil) the 
dimension of upper section 5 1 shrink along major axis 69. but it will also shrink along minor axis 71 . 
5 Also, while collapsing, the upper ends of arms 67 move toward each other, resulting in a collapsed 
position effective diameter 85, shown by the doned lines. 

The same deforming tools also move outer sidewaU portions 53b, 55b of branch seaions 53. 
55 inward to the position shown in Figure 29, This results in two bights 83 that are continuations of 
bights 81. Bights 83 faces in opposite directions and arc located along major axis 69. The inner 
10 surface of each bight 83 will touch web 73 at the constant thickness secUon 80. The effective diameter 
85 is the same as that ini^per section 5 1 . 

Referring lo Figures 30 and 31, in the collapsed position, bights 83 will be in contact with the 
interior surface of the inner sidewaU portions 53a, 55a. In the collapsed position, inner sidewall 
portions 53a, 55a along section line 30-30 will be flat, parallel to each other and parallel to web 73 with 
1 5 sticking out ribs 79, which is equally spaced between. 

Junction tool 49 will be employed the same as in the first embodiment. The operator will 
apply hydraulic pressure to the main casing and the junction tool 49. The hydraulic pressure will cause 
junction tool 49 to move Irom the collapsed configuration to the expanded configuration. The 
operator then cements the casing and junction apparanis in the well. 
20 The operator will then lower drill pipe through the casing and into branch section 55 to drill 

out plug 63 and to drill tiie other branch well. Alter drilling, casing for the other branch weU will be 
lowered tiirougb die upper string of casing and tiirough branch section 55, A liner hanger will support 
tiie i^per end of the second string of casing within branch section 55. 

The invention has significant advantages. Collapsing the junaion tool by pressing inward on 
25 opposite sides to form symmenical bights provklcs an effective means to reduce the overall diameter. 
The support member allows movement from the deformed position to the expanded position while 
reinforcing the branch Junction to support high operating pressures. The stress relief radius reduces 
strain at die corners between die vreb and die arms. The constant thickness section in tise web spread 
deformation in tiie hi^ loaded separating wall between die branches. 
30 While the invention has been shown in only two of its forms, it should be apparent to diose 

skilled fa the art tfiat it is not so limited, but susceptible to various changes widiout departing from die 
scope of the invention. 
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I CLAIM: 

1. In a well casing junction apparatus 1 1 or 49 for connecting an upper string of casing to a pair of 
lower strings of casing, having an upper section 1 5 or 59-5 1 with a longimdinal axis 1 7 or 57 and being 
adapted to be connected to the upper string of casing 13 or 61 above the apparatus, and a pair of 

5 branch sections 25, 27 or 53. 55 that join each other at a junction with each other and with a lower end 
of the upper section and extend downward from the upper section for connection to the lower strings of 
casing, the junction ai^>aratus being movable due to the application of internal force from a collapsed 
position to an expanded position in which both of the branch sections are substantially cylindrical; the 
improvement comprising: 

10 a single depression 45 or 81 located on one side and a single depression 47 or 81 located on 

an opposite side of a lower portion of the upper section 15,51 while the junction apparatus is in the 
collapsed position; and 

a single depression 45, 47 or 83 in an outer side of each of the branch sections that extends 
downward from one of the depressions 45, 47 or 8 1 from the upper section vAkWt the junction apparatus 
15 is in the collapsed position. 

2. The apparatus according to claim 1. whmin while in the collapsed position, each of the branch 
sections has an upper portion with an inner side f5gl7 or 53a. 55a that is defonned from its 
configuration while expanded. 

20 

3. The apparatus according to claim 1. wherein while in the collapsed position, the depressions in the 
upper section 45, 47, 81 are substantially symmetrical, and the depressions in the branch sections 45. 
47,83 are substantially symmetrical. 

25 4. The apparatus according to claim 1 , wherein while in the collapsed position, the depressions on the 
outer side 53b. 55b extends inward into substantial contact with an interior surface of an inner side 53a, 
55a of each of the branch sections. 

5. Hie apparatus according to claim 1, further comprising a support member 65 joined to the upper 
30 section at the junction, having a tail section that extends between the branch sections and a pair of arms 
67. each of the artns extending upward and joining the upper section 51, and wherein a line equally 
bisecting the arms and passing through the axis of the upper section is substantially perpendicular to a 
line equally bisecting each of the branch sections and passing through the axis. 

35 6. The apparatus according to claim 5, wherein the tail section comprises a pair of ribs 79 
interconnected by a web 73 that is located in a plane that bisects the arms, the web defining an inner 
separation wall between the branch sections at the junction with the upper section and having an upper 
portion 80 located on the upper edge of substantially constant section. 
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7. The apparatus according to claim 5. wherein the anns 67 move farther apart torn each other when 
moving from the coUapsed position to the expanded position. 

8. TTic ^ppanxus according to claim 5, further comprising stress relief notches 76 formed at a comer of 
5 each of the arms 67 with the tail section. 



9. A method for providing a junaion between an upper string of casing 61 and two lower strings of 
casing, comprising: 

(a) providing a junction apparanis I lor 49 that comprises an upper section J 5 or 51-59 and a 
XO pair of branch sections 25, 27 or 53. 55 that join each other at a junction with each other and with a 

lower end of the uppa section and extend downward turn the upper section; 

(b) collapsing the junction apparatus into a smaller effective diameter by forming two 
oppositely feeing single depressions 45. 47 or 81. in a lower portion of the upper section, and forming a 
single depression 45. 47 or 83 in an outer side wall portion of each of the branch sections; 

15 (c) connecting the upper section of the junction 15 or 59 apparatus to the upper string of 

casing 13 or 61 and running the junction apparams into the well while collapsed; 

(d) while the junaion apparatus is in the weU. applying an internal foice to the junaion 
apparanis to cause the depressions 45. 47 or 81. 83 in die lower portion of the upper section and in the 
branch sections to substantially disappear, and causing the branch sections 53. 55 to move apart from 

20 each other. 



10. The method according to claim 9, wherein step (d) is perfonned by ai^lying internal Quid pressure 
to the jimction apparatus. 

25 1 l.The method according to claim 9. wherein one of the lower strings of casing is attached to one of 
the brandi sections prior to running the junaion apparatus into the well. 

12. The method according to claim 1 1. wherein the other of die branch sections is plugged prior to 
nmning in the well, and $tcp(d) is perfonned by applying mtenial fluid pressure to the junction 
30 appaiatns. 
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